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Background: The aim of the present study was to describe and compare the oral and dental health status of two 
groups, one diagnosed with eating disorders (EDs), and another group without this pathology, assessing the fol-
lowing oral manifestations: dental alterations, periodontal disorders, soft tissue disorders, non-stimulated salivary 
flow, and oral pH. 
Material and Methods: This comparative transversal epidemiological study included 179 participants, of whom 59 
were diagnosed with EDs (Eating Disorder Group: EDG) and 120 had no antecedents of EDs (No Eating Disor-
der Group: NEDG). All patients fulfilled the following inclusion criteria:  women aged over 18 years, diagnosed 
with an ED by a specialist, patients who had undergone at least 1 year monitoring by the Clinical Nutrition Unit, 
and had not received any periodontal treatment during the previous 6 months. Both groups were homogeneous 
in terms of sex, age, education, and socioeconomic level. Oral exploration was performed, registering clinical 
variables, as well as sociodemographic and socioeconomic data, oral hygiene habits, and smoking. Statistical 
significance was established as p<0.05 (confidence level > 95%).
Results: The dental erosion (DE) was the most significative feature of dental alterations. The degree of DE was 
significantly greater in the EDG (p<0.001). A significant association between soft tissue lesions and EDs was 
found (p<0.001) A notable difference in non-stimulated salivary flow was found between the groups (p<0.001). 
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Introduction
Eating disorders involve serious disturbances in eating 
behavior, such as extreme and unhealthy reduction of 
food intake or severe overeating, as well as feelings of 
distress or extreme concern about body shape or weight. 
The four most common eating disorders are Anorexia 
Nervosa (AN), Bulimia Nervosa (BN), Binge Eating 
Disorder (BED), and Other Specified Feeding or Eating 
Disorders (OSFED) following the diagnostic and statis-
tical manual of mental disorders (DSM-5, 2013) (1).  
AN is relatively common among young women. Re-
cent years have seen an increase in the global incidence 
within the risk group: teenage girls aged between 15 and 
19 years. However, BN has decreased since the nineteen 
nineties. All eating disorders present a high risk of mor-
tality, especially AN. In comparison with other eating 
disorders, binge eating disorder (BED) is more common 
among men and older people (2).
The prevalence of eating disorders in adult women in 
six European countries was 0.9% for the AN, 2.3% 
for the BN and 1.9% for the OSFED (3). In Spain (4) , 
epidemiological data shows a prevalence in women be-
tween 3,71% - 5,46%,  being OSFED the most frequent 
reported.
The behavioral disorders that accompany EDs involve 
certain habits that may have repercussions in the oral 
cavity either as direct damage or through a deficit in ba-
sic nutrition: dental erosion; periodontal disorders, such 
as gingivitis and periodontitis; dental caries; soft tissue 
disorders, such as erythema and ulcers; xerostomia; and 
changes in oral pH (5,6).
It has been shown that oral lesions are significantly as-
sociated with the frequency of self-induced vomiting 
(7,8). Diet and standard of living are other fundamental 
factors affecting the appearance of some oral patholo-
gies in both ED patients and healthy subjects. 
Early detection of these signs by dental personnel is 
fundamental in order to avoid the early development of 
irreversible lesions such as dental caries and dental ero-
sion (9). Diagnosis can also contribute to early identifi-
cation of patients with EDs (10).
Although numerous studies have been published previ-
ously with epidemiological data, only one has evaluated 
the oral manifestations produced among ED patients in 
Spain (11)  but the patient sample was small. Data on the 
prevalence of oral disorders in other countries around 
No significant differences between the groups were found for periodontal status, dental caries, or oral hygiene prac-
tices. 
Conclusions: On the basis of the results obtained, it is necessary to carry out oral/dental examination as soon as an 
ED is diagnosed with regular check-ups thereafter. 
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the world is not homogeneous, with marked differences 
between different studies (12,13).
The aim of the present study was to describe and com-
pare the oral and dental health status of two groups, one 
diagnosed with EDs, and another group without the 
pathology, assessing the following oral manifestations: 
DE, periodontal disorders, dental caries, soft tissue dis-
orders, non-stimulated salivary flow, and oral pH. 
Material and Methods 
Study design and population 
This transversal epidemiological study included 179 
participants, of whom 59 were diagnosed with EDs and 
120 had no antecedents of EDs. 
The sample was recruited over 12 months (June 2014 
to June 2015) from a population in the rural area cov-
ered by the La Paz University Hospital (UH) in Ma-
drid, Spain. The ED group (EDG) consisted of patients 
diagnosed with an ED attending the hospital’s Clinical 
Nutrition Unit (Endocrinology and Nutrition Service). 
All patients fulfilled the following inclusion criteria: 
women aged over 18 years, diagnosed with an ED by 
a specialist, patients who had undergone at least 1 year 
monitoring by the Clinical Nutrition Unit, and had not 
received any periodontal treatment during the previous 
6 months. 
The no ED group (NEDG) was recruited from the Oral 
and Maxillofacial Surgery Unit, having attended a 
weekly check-up following third molar extraction. They 
were included in a non-probabilistic sample of consecu-
tive cases, who were willing to take part in the study 
and fulfilled the same inclusion criteria as the EDG, 
with the exception of ED diagnosis, and matching them 
by age, educational and socioeconomic level.
Similar exclusion criteria were applied to both groups: 
patients undergoing dental treatment involving rehabili-
tation of dental structures that might impede evaluation 
of the degree of dental erosion, and/or diagnosed with 
some other major chronic disease involving malnutri-
tion and bone metabolism and/or protein metabolism. 
The study followed guidelines established in the Hel-
sinki Declaration, and was approved by the Research 
Ethics Committee of the La Paz University Hospital 
(PI-1500). All participants volunteered and gave their 
informed consent to take part in the study.  All data 
were treated in dissociated manner at all times, and ful-
filled current data protection regulations in Spain. 
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-Data collection and variables
Each patient was called for oral exploration from the 
healthcare service she was attending: the Nutrition 
Unit, or Maxillofacial Surgery Clinic (Fig. 1).
Oral exploration was performed with the patient in a 
dental chair, which was equipped with all necessary 
materials and instruments, taking appropriate hygiene 
measures.  
Oral exploration was performed by the same dentist, an 
expert in the diagnosis of the pathologies under evalu-
ation, who was previously calibrated with an excellent 
intra-observer kappa statistic (Fleiss’ kappa).
During exploration, all clinical variables were regis-
tered, as well as sociodemographic and socioeconomic 
data, oral hygiene habits, and smoking. 
At this point, the medical antecedents of patients re-
mained unknown; this information was obtained later. 
These data were obtained from hospital medical re-
cords. In this way, the examiner was blinded at the time 
of oral exploration. 
-The variables analyzed were:  
-Sociodemographic variables: age (years); socioeco-
nomic level and educational level.
-The oral hygiene habits registered were: frequency of 
dental check-ups (months), frequency of toothbrushing 
(number of times per day), frequency of mouthwash use 
and dental flossing (daily and weekly). Patients’ smok-
ing habits were also recorded (number of cigarettes per 
day: evaluated as 0, fewer than 10, more than 10), and 
medication consumption.
-Dental variables analyzed and the methods used were 
as follows: 
1. The degree of DE was measured using the technique 
described by Johansson et al. (14) 
2. The Ramfjord Periodontal Index (PI) (15) was use to 
evaluate periodontal status, using the WHO periodontal 
probe.
3. The presence of caries was determined visually using 
a dental explorer probe and dental mirror. Third molars 
were not included in exploration. Caries was evaluated 
using the decay-missing-filled (DMF) index, and resto-
ration index (RI) (16).
4. Diagnosis of soft tissue lesions was performed clini-
cally, using exploration probes, mirror and gauzes, and 
classified as present or absent. Any lesions present were 






















90 patients diagnosed with active EDs by the 
Nutrition Unit (La Paz University Hospital)    
75 ED patients agreed to take part in the study  
59 ED patients fulfilled inclusion criteria and 
took part in the study 
161 patients without EDs recruited from the 
Oral and Maxillofacial Surgery Clinic 
150 patients without EDs agreed to take part in 
the study 
120 patients without EDs fulfilled inclusion 
criteria and took part in the study  
Fig. 1: Flow diagram.
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5. Non-stimulated salivary flow measurements were 
made using the draining technique   to determine the 
flow rate expressed as ml/min for 5 minutes (17). The 
results were classified in terms of their clinical rel-
evance as: normal salivary flow (>0.3ml/min), reduced 
(≤0.3ml/min - ≥0.1ml/min) and hyposialia (<0.1ml/
min).
6. Salivary pH was evaluated as a quantitative variable, 
using pH Test Strips® (SIGMA Chemical Company, St. 
Louis, Mo USA) placed in the test tube used for saliva 
flow measurement. 
-Statistical analysis
Descriptive statistics were calculated for quantitative 
variables (mean, standard deviation, maximum and 
minimum values). For qualitative variables, the distribu-
tion of absolute frequencies and percentages was deter-
mined for the whole sample and for the two groups. The 
chi-squared test and the Fisher exact test were applied 
to analyze associations between qualitative variables; 
for quantitative variables Student’s t-test was used, and 
ANOVA when necessary. Statistical significance was 
established as p<0.05 (confidence level > 95%). Stan-
dardized effect size measures were calculated through 
the Pearson correlation coefficient and Cramer’s V. 
Oral hygiene habits and dental check-ups EDG NEDG TOTAL
Variable mean (±SD) monthly dental check-ups p>0,05
12,56 (4,5) 14,32 (7,4) 13,73 (6,62)
Frequency of daily toothbrushing  N (%) p>0.05
EDG NEDG
0 0 (0) 0 (0) 0 (0)
1 4 (6.8) 3 (2.5) 7 (3,9)
2 24 (40.7) 45 (37.5) 68 (38,5)
3 or more 31 (52.5) 72 (60) 103 (57,5)
Use of mouthwash  p>0.05
Various times per day 5 (8.5) 14(11.7) 19 (10,6)
Once a day 10 (16.9) 22(18.3) 32 (17,9)
3/5 times per week 6 (10.2) 5 (4.2) 11 (6,1)
0.5 times per week 7 (11.9) 21 (17.5) 28 (15,6)
Never 31 (52.5) 58 (48.3) 89 (49,7)
Use of dental floss  p>0.05
Various times per day 1 (1.7) 5 (4.2) 6 (3,4)
Once a day 5 (8.5) 8 (6.7) 13 (7,3)
3/5 times per week 2 (3.4) 10 (8.3) 12 (6,7)
0.5 times per week 9 (15.3) 16 (13.3) 25 (14,0)
Never 42 (71.2) 81 (67.5) 123 (68,7)
Results
Both groups were homogeneous in terms of sex, age, 
education, and socioeconomic level. 
The average age of the whole sample was 27.62 years, 
ranging from 19 to 44 years, without statistically sig-
nificant differences between the groups. 
Participants who had completed University education 
were the largest group. Regarding participants’ socio-
economic levels, distribution was very similar between 
the two groups, with most patients’ families belong-
ing to high socioeconomic groups (salaried managerial 
posts, individuals with higher education qualifications, 
sportsmen/women and creatives).  
No differences were found between groups in the fre-
quency of dental check-ups or oral hygiene habits.  Ap-
proximately 90% of the sample performed toothbrush-
ing two or more times per day. Half the sample used 
mouthwashes and 30% used dental floss (Table 1). 
In the present study, only 25.7% of the patients were 
smokers, smoking a mean of 6.54 cigarettes per day. In 
the EDG, the percentage increased to 37.3% compared 
with 20% in the NEDG (p=0013; Cramér’s V = 0.186). 
EDG patients were classified according to the DSM–5 
(Table 2). 
Table 1: Oral hygiene habits and dental check ups.
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Table 3 shows the results for all dental/oral variables. 
The periodontal status and mean of caries were simi-
lar in both groups and no stadistical significances were 
found. A marked difference in non-stimulated salivary 
flow was found between the EDG and NEDG groups 
(p<0.001). Of the 59 EDG participants, only 28.8% 
presented a normal salivary flow; the other participants 
showed a reduced flow or hyposialia, while all NEDG 
participants, with one exception, presented a normal 
salivary flow. Measuring non-stimulated saliva flow, the 
EDG obtained a mean of 0.23 ml/min, a considerable 
reduction compared with the normal flow rate. In the 
NEDG, the average was 0.61 ml/min, (p<0.001). Twelve 
patients in the EDG (20.3%) obtained a non-stimulated 
flow of less than 0.1 ml/min, considered to represent 
hyposialia. Mean pH was found to be slightly higher in 
the EDG than in the NEDG but with no remarkable dif-
ferences. 
A significant association between soft tissue lesions and 
EDs was found (p<0.001), so that the EDG presented 
more soft tissue affectation (over 98%) than the NEDG 
(42.5%). Of all soft tissue lesions, were found statisti-
cally significant differences in dry lip, angular cheilitis, 
erythema, ulcerations (p<0,001) and saburral tongue 
(p<0,05) (Table 3). In patients who smoked (both in the 
EDG and NEDG groups) a higher presence of soft tis-
sue lesions was observed with statistical significance 
(Table 4) (p<0.05). 
Presence of DE was significantly greater in the EDG 
than the NEDG (p<0.001). The frequency of vomiting 
and DE showed a statistically significant association 
(p<0.001). 
Discussion 
This study investigated the oral and dental health dis-
orders that can appear in patients diagnosed with eat-
ing disorders (EDs), compared with a group of healthy 
participants with no antecedents of EDs. 
The mean age of the participants was higher than other 
studies that have assessed the oral health of ED patients 
(5,12). 
The study population excluded women younger than 18 
years. This condition meant that the ED had a longer 
ED cases n %
Restrictive Food Intake Disorder 22 37.3
Purgative anorexia nervosa 15 25.4
Non-purgative anorexia nervosa 1 1.7
Purgative bulimia 6 10.2
Unspecified eating disorder 15 25.4
Total 59 100.0
Table 2: Classification of ED cases according to DSM-5.
time to evolve, and so sufficient time had passed since 
the appearance of the ED for clinical observation of any 
oral lesions produced by the disease. 
Applying the classification of educational levels de-
scribed in the (Spanish) National Health System, all 
participants had completed secondary education, and 
68% had completed University education. This data is 
relevant in light of the characteristic hyper-responsibil-
ity and perfectionism presented by patients diagnosed 
with anorexia nervosa (18).
In the present study population, oral hygiene habits, 
dental check-ups, and other preventive practices were 
distributed between the groups without statistically sig-
nificant differences, and in fact were at a higher level 
than usual according to the literature on the general 
population in Spain (19). These findings suggest that the 
aforementioned factors have no relationship with the 
pathology observed in the ED group.
The important effects of smoking on the incidence of 
oral mucosa lesions and as a risk factor have been de-
scribed in the literature (20). Given the high frequency 
of mucosal lesions among ED patients, it was thought 
relevant to analyze the impact of smoking on oral health 
among the whole study population. The present work 
registered the number of cigarettes smoked per day (a 
mean of 1.68 cigarettes per day). A higher percentage 
of smokers were found in the EDG (33%) with signifi-
cant difference in comparison with the NEDG (<20%) 
(p<0.05). These findings concur with Krug et al. (21) 
and Piper et al. (22), who showed that substances such 
as caffeine and cigarettes are used by ED patients to 
suppress appetite. In the present population, the rela-
tion between smoking and oral tissue lesions was clear, 
with a significant association between the two factors 
(p<0.05) people who smoked presented more soft tissue 
lesions than people who did not. However, it should be 
noted that practically all patients with EDG have soft 
tissue lesions regardless of whether they smoke or not. 
DE is non-carious dental substance loss induced by di-
rect impact of exogenous or endogenous acids and the 
most associated pathology with EDG. Factors that can 
influence the degree of erosion in ED patients include 
the duration and frequency of vomiting, oral hygiene 




EDG NEDG TOTAL p value
Size effect
Pearson’s R
Periodontal Index 1.55 (0.94) 1.49 (0.93) 1,51 (0,93) NS
Decay Missed Filled 6.75 (3.79) 6.39 (3.41) 6,51 (3,53) NS
Saliva flow 0.23 (0.1) 0.61 (0.27) 0,49 (0,29) <0.001
- 0.615
pH 6.78 (0.52) 6.75 (0.33) 6,76 (0,4) NS




Yes 45 (76.3) 11(9.2) 56 (31,3) <0.001
No 14 (23.7) 109 (90.8) 123 (68,7) 0.680
Soft tissue affectation
Yes 58 (98.3) 51 (42,5) 109 (60,9) <0.001
No 1 (1.7) 69 (57,5) 70 (39,1) 0.538
Dry lip
Yes 55 (93.2) 19 (15.8) 74 (41,3) <0.001
No 4 (6.8) 101 (84.2) 105 (58,7) 0.739
Angular cheilitis
Yes 25 (42.4) 13 (10.8) 38 (21,2) <0.001
No 34 (57.6) 107 (89.2) 141 (78,8) 0.363
Candidiasis
Yes 7 (11.9) 6 (5) 13 (7,3) NS
No 52 (88.1) 114 (95) 166 (92,7)
Erythema
Yes 27 (45.8) 4 (3.3) 31 (17,3) <0.001
No 32 (54.2) 116 (96.7) 148 (82,7) 0.527
Ulceration
Yes 17 (28.8) 4 (3.3) 21 (11,7) <0.001
No 42 (71.8) 116 (96.7) 158 (88,3) 0.372
Crenated tongue
Yes 16 (27.1) 19 (15.8) 35 (19,6) NS
No 43 (72.9) 101 (84.2) 144 (80,4)
Saburral tongue
Yes 18 (30.5) 15 (12.5) 33 (18,4) <0.05
No 41 (69.5) 105 (87.5) 146 (81,6) 0.218
Table 3: Dental/oral variables, means and differences between groups.
habits, and diet (8). In the present study, significant dif-
ferences were found between the groups, with a higher 
degree of DE in the EDG (p<0.001). 
Given that the prevalence and severity of periodontal 
disease is directly associated with advancing age (23), 
it is an uncommon manifestation among patients with 
EDs, who are relatively young. The present study did 
not find differences in periodontal health between the 
groups. This finding agrees with Lourenço et al. (24), 
who concluded that variations in results could be due 
to the differences in oral hygiene maintenance within 
the study population. Johansson et al. (12) obtained a 
lower incidence of gingival bleeding in ED patients than 
a control group; the authors believed that this could be 
due to the fact that patients with EDs consider oral hy-
giene more important than control group subjects. In 
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Smoking ED Soft tissue lesion
Smoker YES NO Total
p<0.001
Cramér’s V = 0.521
EDG 22(100%) 0(0%) 22(100%)
NEDG 13(54.2%) 11(45.8%) 24(100.0%)
Total 35(76.1%) 11(23.9%) 46(100.0%)
Non-Smoker
p<0.001
Cramér’s V = 0.537
EDG 36(97.3%) 1(2.7%) 37(100.0%)
NEDG 38(39.6%) 58(60.4%) 96(100.0%)
Total 74(55.6%) 59(44.4%) 133(100.0%)
Total 109(60.89) 70(39.1%) 179(100.0%)
Table 4: Association between smoking and soft tissue lesions.
the present study it is important to emphasize that there 
are no differences between the groups in terms of oral 
hygiene habits.
Numerous studies have investigated the association be-
tween dental caries and EDs (5, 12). In the present study, 
the decay-missing-filled (DMF) index was higher in the 
EDG than the NEDG, but without reaching statistical 
significance. The restoration index (RI) for the whole 
sample was 64.59%, with a higher RI in the NEDG. Ju-
gale et al. (25) made a study of patients susceptible to 
EDs, also finding a higher caries index in comparison 
with healthy participants. The present results coincide 
with Johansson et al (12), who did not find significant 
differences between a group of ED patients and a con-
trol group. 
A strong association was found between EDs and soft 
tissue disorders (p<0.001); in fact, only one woman 
with ED did not present soft tissue affectation. Dry lip 
was present in 93.2% of the ED group but only 15.8% 
of the NEDG, with statistically significant difference 
(p<0.001). These results are similar to Johansson et al. 
(12), who also obtained significant differences between 
ED patients and control subjects without ED (p<0.001). 
Several factors such as dehydration and vomiting favor 
dry lip, making it more common among ED sufferers. 
With regard to angular cheilitis among in the EDG, 
over 45% showed clinical signs of unilateral or bilateral 
cheilitis, while in the control group only 10.8% showed 
signs, with statistically significant difference between 
the groups (p<0.001). Almazrooa et al. (26) discovered 
a significant association between parafunctional lip-
biting accompanied by cheilitis and ED.  
It is common to find signs of erythema and ulceration 
among patients with EDs, particularly in the pharynx 
and soft palate (27). These lesions often occur among 
binge eaters who regurgitate afterwards.  In our study, 
over 45% of the EDG suffered erythema in the oral mu-
cosa and soft palate, compared with 3.3% of the NEDG 
(p<0.001). Meanwhile, significantly higher numbers 
(p<0.001) of ulcers were diagnosed in the EDG than 
the NEDG. This fact could be due to the possible trau-
matism that would occur when the vomiting with the 
fingers is provoked.
The literature reports that patients with EDs often pres-
ent atrophic tongue and median rhomboid glossitis (28). 
The present study did not find a single case of atrophic 
tongue or median rhomboid glossitis but did find 16 cas-
es of crenated tongue and 18 of saburral tongue. Cre-
nated tongue was more frequent in the EDG although 
without significant difference between the groups. ED 
patients suffer more episodes of stress and anxiety that 
may be accompanied by tooth clenching and temporo-
mandibular pain (29), which can be associated with 
tongue indentations. More saburral tongue was found 
among the EDG than NEDG with significant difference 
(p<0.05). 
The rate of saliva flow in patients with EDs has been 
measured in numerous research papers (12,24,5). Our 
results show a significant decrease in the group of the 
EDG. Reductions in saliva flow are associated with a 
higher risk of caries, increased susceptibility to oral 
infection and taste alteration. Johansson et al. (12) reg-
istered lower values in both stimulated and non-stimu-
lated salivary flow rates in ED patients compared with 
a control group, although the difference did not reach 
statistical significance. 
When mean oral pH was compared between the groups, 
no difference was found. These results concur with Mi-
losevic et al. (30), who, like the present work, did not 
find differences in pH between patients with BN and a 
control group. Likewise, Öhrn et al. (5) found no dif-
ferences in pH between ED patients and healthy par-
ticipants. 
On the basis of the results obtained, it may be concluded 
that: 
In the present sample, oral hygiene habits, preventive 
practices and dental antecedents among people with 
and without EDs were found to be similar. No signifi-
cant differences in caries and periodontal disease were 
found between the groups. No differences in pH levels 
were found between the groups either. 
The following pathologies showed significant associa-
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tion with EDs: dental erosion, soft tissue disorders; and 
reduced non-stimulated salivary flow rate were found to 
be more prevalent in the EDG than the NEDG.
On the basis of the results obtained, given the impor-
tance of tertiary prevention in the treatment of EDs, it is 
necessary to carry out oral/dental examination as soon 
as an ED is diagnosed with regular check-ups thereafter. 
In view of these results, it would be interesting to per-
form a multivariate analysis with the main findings. 
Further prospective studies are needed with larger 
study populations, possibly multi-center studies that in-
volve various clinics treating patients with EDs. In this 
way it would be possible to compare the results between 
centers to gain a clearer picture of the oral health status 
of patients diagnosed with ED. 
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